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Abstract 
 We have realized in Singapore that both Teachers and Students are the key to excellence in education. Therefore both teachers 
and students have been given more time and space to develop themselves and hence co-construct excellent teaching and learning 
experiences. Teachers are entitled to 100 hours of training and core-upgrading courses each year to keep abreast with knowledge 
and skills. The Enhanced Performance Management System (EPMS) has provided a structure for them to be in charge of their 
personal advancement in their careers. The EPMS clearly articulates the expectations of teachers in their chosen fields of 
excellence. For the field, excellence in teaching teachers must slowly but surely develop themselves in the core competency 
(nurturing the whole child) which comprises of 4 main areas: cultivating knowledge (subject mastery, analytical thinking, 
initiative and teaching creatively), winning hearts and minds (understanding the environment, developing others), working with 
others (partnering parents, working in teams) and knowing self and others (turning into self, personal integrity, understanding 
others and respecting others). Through alternative assessment modes and other initiatives of the Ministry of Education such as 
Programme for Active Learning (PAL), students have been given a voice to articulate their preferences and co-construct their 
learning experiences. This paper draws on two research projects, namely Student perspective on effective mathematics pedagogy 
and Enhancing the pedagogy of mathematics teachers to showcase some exemplary teaching and learning experiences in 
Singapore mathematics classrooms. 
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1. Introduction 
  
We have realized in Singapore that both Teachers and Students are the key to excellence in education. Therefore 
both teachers and students have been given more time and space to develop themselves and hence co-construct 
excellent teaching and learning experiences. Teachers are entitled to 100 hours of training and core-upgrading 
courses each year to keep abreast with knowledge and skills. The Enhanced Performance Management System 
(EPMS) has provided a structure for them to be in charge of their personal advancement in their careers. The EPMS 
clearly articulates the expectations of teachers in their chosen fields of excellence. For the field, excellence in 
teaching teachers must slowly but surely develop themselves in the core competency (nurturing the whole child) 
which comprises of 4 main areas: cultivating knowledge (subject mastery, analytical thinking, initiative and teaching 
creatively), winning hearts and minds (understanding the environment, developing others), working with others 
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(partnering parents, working in teams) and knowing self and others (turning into self, personal integrity, 
understanding others and respecting others). Through alternative assessment modes and other initiatives of the 
Ministry of Education (MOE) such as Programme for Active Learning (PAL), students have been given a voice to 
articulate their preferences and co-construct their learning experiences.      
 
2. Development of Mathematics Teachers in Singapore 
 
Since 1998 all teachers in Singapore are entitled to 100 hours of training and core-upgrading courses each year to 
keep abreast with the current knowledge and skills. The Professional Development (PD) is funded by the MOE. Yet 
another subsequent development that has accorded teachers the responsibility of their own PD is the Enhanced 
Performance Management System (EPMS) (Ministry of Education, undated) put in place by the MOE in 2005. The 
EPMS is an appraisal system that contains rubrics pertaining to fields of excellence in the education system be it 
teaching, leadership or senior specialist. Over the past couple of years, mathematics teachers have been focused on 
excellence in their mathematics classrooms. 
 
2.1      Professional Development  
 
Upon the completion of pre-service education, teachers continue their learning journey through participation in 
many types of PD activities. For a long while the most common traditional type of PD in Singapore has been in-
service courses. These courses are conducted for about 3 hours each day either for about 4 to 10 consecutive days or 
spread over a number of weeks. They are conducted by experts in the field and are “off-line” forms of knowledge 
production. After the completion of the course there is no follow up with the teachers about the use of the 
knowledge acquired and any impact that knowledge may have had on student achievement. Over time the nature and 
scope of PD has expanded and at present it includes any activity and interaction that may increase the knowledge 
and skills and improve teaching practice. These experiences can range from formal, structured topic-specific 
seminars, workshops to school-based activities involving curriculum design, discussions on instruction techniques, 
day to day collaborative activities that enhance teachers’ knowledge and skills, co-teaching, peer observation, 
mentoring, etc. In Singapore, the Teachers Network (TN) and Centres for Excellence (COE) in Mathematics have 
been instrumental in creating and supporting professional learning communities amongst teachers (See Chua, 2009). 
Most notably, TN equips teachers with the methodology of Learning Circle while the COE promotes Action 
Research amongst teachers. The COE also conducts seminars, one-off type of workshops for teachers in their 
clusters.   
 
2.2      Enhanced Performance Management System (EPMS) 
 
With the introduction of the Enhanced Performance Management System (EPMS) (Ministry of Education, undated) 
by the MOE for all school teachers in 2005, teachers are now in charge of their personal advancement in their 
careers. The EPMS clearly articulates the expectations of teachers in their chosen fields of excellence. For the field, 
excellence in teaching teachers must slowly but surely develop themselves in the core competency (nurturing the 
whole child) which comprises of 4 main areas: cultivating knowledge (subject mastery, analytical thinking, initiative 
and teaching creatively), winning hearts and minds (understanding the environment, developing others), working 
with others (partnering parents, working in teams) and knowing self and others (turning into self, personal integrity, 
understanding others and respecting others). The levels in the teaching field are characterized as follows: 
• Beginning Teacher 
• General Education Officer (GEO) 1 / 2 
• General Education Officer (GEO) 1A1 / 2A1 
• General Education Officer (GEO) 1A2 / 2A2 
• Senior Teacher 
• Master Teacher 
 
Table 1 shows expectations of a mathematics teacher related to the domains of Knowledge and Skills for three levels 
of the teaching field. It is apparent from Table 1 that a teacher desirous of advancement in his/her career must 
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engage in lifelong learning so as to gain deeper insights into both the content and pedagogical areas that are specific 
to his/her teaching needs. There is extrinsic motivation for teachers to advance from one level to another in their 
field, as their salaries and other performance perks are pitched to their levels in their field of excellence, in this case 
teaching.  
 
Table 1. Expectations in the domains of Knowledge and Skills 
 
Level  Knowledge (Mathematics) Skills (Teaching of Mathematics) 
Beginning 
Teacher 
Comprehend framework and core concepts 
of relevant school mathematics curriculum.  
Understand pupil management skills. 
Competent in the delivery of mathematics 
lessons. 
GEO 
1A1/2A1 
Demonstrate knowledge of: 
- relevant core concepts and broad coverage 
of mathematics curriculum; -  teaching 
resources and enrichment/remedial 
programmes associated with level of 
mathematics being taught. 
Demonstrate pupil management skills and 
appropriate application of a variety of 
pedagogic techniques in teaching 
mathematics. Deliver interesting lessons to 
students of varied abilities and profiles and 
instill learning in mathematics through 
interactive activities. 
Master 
Teacher 
Demonstrate 
- knowledge of significant relationships, 
history, structure with Mathematics and 
the application of this knowledge to 
inspire interest in Mathematics; 
- strong awareness of trends and issues  
surrounding mathematics beyond the 
school setting and in industry/field. 
- knowledge core concepts of other related 
subjects which integrates the learning of 
mathematics to the world outside of 
school. 
Demonstrate specialized techniques and 
strategies in the teaching of mathematics and 
curriculum integration to ensure 
achievement of learning objectives and 
inspire learning across schools in the cluster 
including customized approaches for niche 
groups of students. 
 
3.       Students’ Voice 
 
Only recently have students been accorded a say in how they learn best. Teacher dominated lessons have been the 
norm for a long while in Singapore schools. The teacher has also been the subject of much classroom research on 
mathematics lessons. In fact, the Student perspective on effective mathematics pedagogy study (Kaur & Low, 2009) 
in Singapore which is also a part of The Learner’s Perspective Study (LPS) (Clarke, Keitel & Shimizu, 2006), is the 
first to capture both teacher and students actions simultaneously with the intent to negotiate meanings in 
mathematics classrooms. In 2004, the MOE in Singapore issued schools the Mathematics Assessment Guides 
(Ministry of Education, 2004a, 2004b). These guides assist teachers in implementing alternative assessment modes 
such as journal writing, classroom observation and conferencing, self-assessment, etc. Several of these modes also 
give students a voice to shape their learning. The recent Primary Education Review and Implementation (PERI) 
committee recommendations emphasize active learning so that students engage in the creation of knowledge through 
fun and play (Ministry of Education, 2009). Twelve primary schools are presently prototypes for the Programme for 
Active Learning (PAL). 
 
3.1       Alternative Assessment Modes 
   
The Mathematics Assessment Guides state that the school mathematics curriculum aims to provide students with 
opportunities to be engaged in broader learning experiences so that they develop into reflective learners using 
standards of excellence to evaluate how well they have achieved their goals, engaged learners excited about their 
learning which is meaningful and joyous, and strategic learners capable of constructing effective mental models of 
knowledge and resources (Ministry of Education, 2004a, p.1; 2004b, p.1). Specifically, three modes of assessment 
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namely journal writing, classroom observation and conferencing and self-assessment provide students with 
opportunities to shape their learning experiences through interactions with their teachers. Journal writing provides 
students with a platform to communicate with their teachers about their learning. From the student journals, teachers 
can take cues as to what works or does not for their students and modify their classroom practices and or learning 
spaces. Similarly, from classroom observations and follow-up conferencing teachers get the opportunity to learn 
from their students about their preferences, learning opportunities and difficulties. Through self-assessment 
exercises students are engaged in reflection about their progress of learning and empowered to self-regulate their 
learning by optimizing what works for them and modifying what hinders them.  This again requires some 
negotiation between students and teachers.  
 
3.2       Program  for Active Learning 
  
One of the Primary Education Review and Implementation (PERI) committee recommendations is that at the 
primary school level there should be more emphasis on the holistic development of the child. Therefore schools are 
encouraged to engage students in rich experiences in Sports and Games, Outdoor Education, the Performing Arts 
and the Visual Arts. For mathematics, teachers are encouraged to infuse mathematics learning in fun-filled activities 
such as physical activity or mathematics trails around the school environment thereby giving students ample 
opportunities to see the applications of mathematics in the world around them. They may count, estimate, measure 
with non-standard units, improvise apparatus to create the base ten number system, measure circumferences of 
school pillars, heights of school buildings etc. During these activities when students work in groups, they have 
opportunities to interact, share their thoughts, voice their concerns and also communicate mathematically. Teachers 
as designers and facilitators of the activities must be cognizant of their students needs. Hence students and teachers 
must co-construct learning experiences in ways that thrive for excellence for both.  
 
4.       Some Exemplary Teaching and Learning Experiences 
 
In this section, we draw on two research projects, namely Student perspective on effective mathematics pedagogy 
and Enhancing the pedagogy of mathematics teachers to showcase some exemplary teaching and learning 
experiences in Singapore mathematics classrooms. 
 
4.1     Student perspective on effective mathematics pedagogy 
 
This study was the first in Singapore to capture both teacher and students actions simultaneously with the intent to 
negotiate meanings in mathematics classrooms. The subjects of the study were 3 grade 8 competent mathematics 
teachers and their students. Using a sophisticated methodology (see Kaur, 2009), ten consecutive lessons of each 
teacher were video recorded. The rich data of the project has enabled us to answer research questions related to 
characteristics of good mathematics teaching from the perspectives of teachers and perspectives of students. Using 
the data from the study, Kaur (2009) explored the following research questions: 
o What are some characteristic features of the instructional approaches of the three grade eight competent 
mathematics teachers? 
o What are some desired characteristics of good mathematics teaching in Singapore grade eight classrooms from the 
perspectives of students?  
o What are the characteristics of good mathematics teaching in Singapore grade eight classrooms that are inferred 
from a juxtaposition of teachers’ practice and students’ perception? 
 
By juxtaposing the findings of the teachers’ instructional approaches and interview data from the students about 
their perceptions of good mathematics lessons, it is hypothesized that good mathematics teaching in the three grade 
8 classrooms comprised three main segments: whole-class demonstration (exposition), seatwork, and review and 
feedback. Some of the actions that characterised good teaching in each of the segments are listed below: 
 
Whole-class demonstration  
The teacher: 
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 explained clearly the concepts and steps of procedures; 
 made complex knowledge easily assimilated through demonstrations, use of manipulatives and real-life 
examples; and 
 introduced new knowledge. 
 
Seatwork 
The teacher: 
 gave clear instructions related to mathematical activities; 
 provided interesting activities for students to work on individually or in small groups; and 
 provided sufficient practice tasks for preparation towards examinations. 
 
Review and feedback 
The teacher: 
 reviewed past knowledge; and  
 used student work / group presentations to give feedback to individuals or the whole class. 
 
These findings have implications for teachers as the practices of competent teachers are worth emulating. 
Furthermore taking into consideration their students’ perspectives of good teaching strengthens the teaching-
learning nexus in mathematics classrooms.  
 
The data from the study was also explored to answer the following research questions (Kaur, in press): 
o What is the nature and source of mathematics homework assigned to the students in three grade eight classrooms? 
o What were the perspectives of the teachers about the role of the homework they assigned their students? 
o What were the perspectives of the students about the role of homework their teachers assigned them? 
 
It was found that from the perspectives of the teachers collectively, the role of the homework they assigned their 
students was three fold. Firstly, “practice makes perfect” appears to be an underlying belief of all three teachers 
when rationalising why they give their students homework assignments. For all of them it was important that their 
students “hone their skills and comprehend the concepts” of mathematical knowledge they are taught. Secondly, 
homework was also viewed as an extension of a lesson during which students are engaged in individual seatwork. 
Thirdly, homework was also given to cultivate a sense of responsibility towards their learning.  
  
From the perspectives of the students on ‘how the homework assignments helped them in their study of 
mathematics’ it was inferred that homework served six functions. The functions were: 
 improving / enhancing understanding of mathematics concepts,  
 revising / practicing the topic taught,  
 improving problem-solving skills, 
  preparing for test / examination,  
 assessing understanding / learning from mistakes, and 
 extending mathematical knowledge.  
 
All six functions of homework were direct consequences of the types of homework the students were assigned by 
their teachers. The findings about homework, a practice which has been taken for granted to be relevant for learning 
in Singapore, enlighten us on what homework means and does for both teachers and students with respect to 
mathematics. Furthermore, teachers’ knowledge of what homework means to students and vice-versa helps to 
establish worthy expectations of each other.  
 
4.2      Enhancing the pedagogy of mathematics teachers (EPMT) project 
 
The EPMT project (Kaur, Yeap & Low, 2010; Kaur, 2010a; Kaur, 2010b), a school based project of the Centre for 
Research and Pedagogy at the National Institute of Education of Singapore, is a project that exemplifies a critical 
development in the professional development of teachers in many parts of the world. This development reflects a 
gradual shift in the centre of gravity away from the University-based, “supply-side”, “off-line” forms of knowledge 
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production conducted by university researchers for teachers towards an emergent school-based, demand-side, on-
line, in situ forms of knowledge production conducted by teachers for teachers. Supporters of this transition do not 
deny the value of university based research but they do insist that in a knowledge economy, improving the quality of 
teaching and learning is going to depend increasingly on carefully crafted partnerships between university scholars 
and classroom teachers. Critically, they also insist that one key outcome of such partnerships ought to be the 
codification, verification, dissemination and institutionalization of expert teacher knowledge. 
 
The aims of the EPMT project were three fold. The first was to engage mathematics teachers in professional 
development to improve their classroom pedagogy and ultimately improve student learning in terms of reasoning 
and communication skills in mathematics lessons. The second was to create teacher practitioner learning 
communities at the school level who will work together to advance the knowledge they gain from the experts 
(university scholars) and also put it into practice; and the third was to enthuse and support teachers to put together 
their work in print form and showcase it to other fellow teachers.  
 
Teachers from ten schools, 5 primary and 5 secondary, participated in the project for two years. From each school 
there were 4 teachers in the project. The project comprised of three phases. During the first phase university 
scholars, one of which is the author of this paper, conducted workshops for the teachers. During the workshops 
teachers worked in small groups to make sense of the knowledge that was disseminated by the university scholars 
and also craft mathematical tasks for use in their lessons. During the second phase of the project, teachers worked 
collectively at the school level to put into practice their newly acquired knowledge. They were given specific tasks 
to do by the university scholars. The university scholars were available for consultation through e-mail contact and 
also during the fortnightly meetings that were held for teachers to share with the group their lessons and 
experiences. During the third phase teachers were left to work with their project mates in their schools to advance 
the knowledge they have gained from the first two phases. They were also encouraged and supported to make 
conference presentations, school based presentations and cluster level presentations. 
 
In this project, of interest and noteworthy are the teachers’ successful attempts to put into practice the knowledge 
gained and also make their pedagogical knowledge available for others, in particular fellow teachers. The project 
may be claimed to be a harbinger for teachers’ meaningful production of pedagogical knowledge in mathematics. It 
was the first to contribute significantly towards the development of fellow mathematics teachers in Singapore 
schools. The carefully crafted partnership between the university scholars and classroom teachers made it possible 
for teachers to codify their knowledge and disseminate it to fellow teachers through the publication of three print 
resources:  
 Kaur, B. & Yeap, B.H. (2009). Pathways to reasoning and communication in the primary school mathematics 
classroom. Singapore: National Institute of Education. 
 Kaur, B. & Yeap, B. H. (2009). Pathways to reasoning and communication in the secondary school 
mathematics classroom. Singapore: National Institute of Education. 
 Yeap, B.H. & Kaur, B. (2010). Pedagogy for engaged mathematics learning. Singapore: National Institute of 
Education. 
 
The production of the print resources were hailed by the Maths Unit of the Curriculum Planning and Development 
Division (CPDD) of the MOE as they supported the intended school mathematics curriculum and showcased 
teachers’ work in implementing it. The print resources were given to all heads of mathematics departments during 
their annual Mathematics Heads of Department seminars in 2009 and 2010. During the seminar time was also 
allotted for project teachers to brief the seminar participants on the project and introduce the contents of the books to 
them.  
 
5.       Conclusion 
 
This paper has shed light on some systemic efforts at the national level by the MOE towards excellence in education 
and in turn mathematics education in Singapore. Initiatives and policies are serious matters in Singapore schools and 
therefore every effort is garnered to implement it meaningfully. Research also plays a significant role in the system. 
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Both the research projects described rather briefly in this paper were projects of the Centre for Research in 
Pedagogy and Practice at the National Institute of Education. These projects were funded by the MOE by way of 
funding the research at the centre. Finally in the system, teachers and students are both the key to excellence and 
hence every effort must be made to construct an eco-system in which all thrive.  
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